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The overall mortality was 7 3% weighted by the higher mortality (12-2%) among the 57--many serious cases in the transferred group (Fig. 1 ). Even in an unselected series such as this the rate will depend on many factors; for tn40 . example the speed with which the gravely ( injured patients reach hospital and whether, < (6 6 §/o), as has been done here, those patients who die 030 33 2 in the admission room before reaching the (52 2.) wards are included. There has been an 26 encouraging fall in the mortality rate of the 20 .
last 750 cases to about 5%, even though, as Fig. 1 shows, the incidence of patients who lo..°w ere in coma from the time of the accident and who died within the first three hours after _ _ S the accident actually rose in recent months. The steadily increasing number of head r/ME (Mo/vrHS) 23 '7 I5 4 injuries is also shown.
All these patients were treated within the CASES PIRST 500 seCOND 500 T~VIr~{500 LAsT 250 Accident Service of the hospital and the FIG. 1. -Mortality rate in 1,750 consecutive non-missile advantages of such an arrangement will be head injuries (7-3 %). referred to later.
PREVENTION
Prevention is so important that even though it cannot be considered in detail at this juncture it should be mentioned at the beginning of any discussion on injuries. Doctors see casualties from their own particular angle and from time to time may be able to add their contribution, however small, to the prevention of some accidents.
Who are the people involved in these accidents? Table I gives an analysis of 1,000 consecutive head injuries admitted direct to this hospital from the scene of the accident. The high incidence of cyclists betrays perhaps the City of origin, but since the Radcliffe Infirmary admits all the injuries Ocr. occurring in the city and immediate area it gives some idea of the relative distribution of head injuries among road users and others. It also emphasizes the error of pitting one road user against the other as the principal miscreant. We are all in this together. Moreover, many accidents occur at home or at work, and some in circumstances which are as deserving of the indignation which is so frequently levelled against the jay walker or the luckless motor cyclist. In listening to the accounts of these accidents one is, of course, hearing only one side of the story, but the frequencyof defective rear lighting being blamed as the cause of the collision, the children who fall out of moving cars, the pedestrians who are knocked down from behind and the elderly people who fall downstairs at home, suggest that there are several ways by which some of these accidents could be prevented with a little more care, quite apart from the often discussed topics of speed and alcoholism. Protective head gear has been designed principally for the motor cyclist. Table I shows that despite the fact that there are four times as many cars on the roads as motor cycles, and many more push cycles, yet the motor cyclist is near the top of the list in head injury figures. He runs a considerable and special risk of head injury. Thus in 1950-52 in our hospital fourteen motor cyclists died as a result of their injuries and all but one had sustained a major head injury. The value of a suitably designed crash helmet was amply demonstrated by the Army in the War (Cairns, 1941 (Cairns, , 1946 Cairns and Holbourn, 1943) . Their value in the Army can still be shown in another way. During 1953 at the Military Hospital for Head Injuries, Oxford, of the last 20 motor cyclists admitted with head injuries, 17 sustained their accidents off duty, usually at the week-ends, and when they were not wearing crash helmets. Civilian motor cyclists are beginning to wear crash helmets although so far the number wearing them is too small to affect the morbidity or mortality figures from any one hospital. It is encouraging to see the renewed interest in this protective gear but it should be remembered that there is much more experimental work required to determine the best type of helmet for civilians, and one must avoid the use of unsuitable materials in order to reduce costs, or the sacrifice of essential features for cosmetic reasons.
Car drivers and their passengers may sustain head injury by hitting the dashboard or some projection, and in the future car manufacturers may have to consider other materials and a fresh design for the controls, to minimize this risk.
FACTORS IN THE MORTALrrY RATE
Since about 70% of the deaths from head injury occur within the first twenty-four hours after injury, and many of the others in the early days afterwards, attention must always be focused on this period if the mortality rate is to be reduced significantly.
Some deaths could be prevented by the earlier recognition and -treatment of intracranial hematomas and of cerebral compression from other causes, by the maintenance at all times of adequate airway, and, in patients who remained unconscious, by attention to the nutritional requirements and to the metabolic disorders which may arise. Intracranial hamatomas.-Intracranial himatomas, extradural, subdural and intracerebral, do not occur in more than 6 % of head injuries, but they are important since, untreated, they are usually fatal. Of 1,750 consecutive head injuries admitted over the last five years, 102 patients had an intracranial clot, and 10 of them more than one (Table II) . These figures include those cases, 4 in all, which were diagnosed only at autopsy. Although 72 of the 102 patients recovered, there were many deaths. In some, and particularly with the acute subdural hematomas, the associated brain injury was the primary factor responsible for death, but in others delay in the evacuation of the clot or secondary complications was the main cause. The fact that 36 of the 46 patients with extradural himatomas in this series recovered was due largely to having the majority of these patients under observation from shortly after the accident so that it was possible to diagnose and operate on them early, and at a time, for example, when the pupils were still equal and reacting. Another factor was that the geography of the Oxford region allowed in many instances rapid transfer of suspected cases to the Centre. The operative and post-operative difficulties of many of these patients with heematomas suggest that where possible it is desirable to transfer them to a neurosurgical centre, but this has to be weighed carefully against the time factor involved; among these patients there is a small number where coma is of early onset and the signs rapidly progressive, and in these patients operation, to be effective, must be carried out at once by the surgeon on the spot. The following case record illustrates the type of case demanding immediate surgery.
This patient of 45 years was knocked off his motor cycle and came into hospital within half an hour of the accident. He had been unconscious for a few minutes but on admission was talking and at the most was mildly confused only. There was a small right parietal scalp laceration and it was noted that he was very restless and complaining of headache. The principal injury, however, was a compound fracture of the right tibia and fibula with impairment of the blood supply to the foot, and arrangements were made for its immediate treatment.
Whilst having the leg X-rayed, it was noted that the patient was drowsier and within minutes he was stuporous and thQ right pupil had dilated. This was less than two hours after the accident. The patient was taken to the theatre immediately (where an emergency craniotomy set is kept ready sterile), and a large. extradural heematoma was evacuated. The leg was also treated and the patient made an uneventful recovery.
The airway.-Whatever else is done, the unconscious patient should have an adequate airway at all times. In most cases this may be accomplished by suitable posture, simple airways, and suction. In others tracheal toilet, and, in selected cases, bronchoscopy may also be required.
In a small group of patients we have also found that tracheotomy, provided it is not left until too late, can be a life-saving procedure. These patients are usually in coma for long periods; cerebral compression, if present, has been relieved as far as is possible and for a variety of reasons which have been discussed elsewhere (Lewin, 1953) the simpler measures referred to above have proved inadequate to maintain the airway. So far we have performed twenty-four tracheotomies. This number indicates that the operation is not required often; but the fact that of these severely injured patients, 8 have finally recovered, had the tracheotomy closed and returned to their homes or work, suggests that it has a place in treatment. In a further 4 patients the chest problem was adequately dealt with by tracheotomy, which was subsequently closed, although the patients died later from other effects of the head injury. Fig. 2 illustrates the beneficial effects of a tracheotomy. The response to tracheotomy in these desperate cases is further evidence of the importance of extracranial factors in the mortality of head injuries. Metabolic disorders.-The need, in the unconscious patient, to maintain a satisfactory fluid balance is paramount but even in circumstances where this is attained, a recent biochemical study of 76 patients unconscious for longer than twenty-four hours following a head injury showed that nearly a quarter of them developed major metabolic disorders, which by comparison with their occurrence in other circumstances are attended by a high mortality (Higgins et al., 1954) . Chloride imbalance, hyperglycemia, alkalosis, and urnmia may all develop. Some of these are correctable by early treatment. Thus in 12 of 18 such patients in the series reported, metabolic disorders were corrected with recovery of 7 of the patients. The evidence so far suggests that attention to the metabolic requirements of the unconscious patient should form part of the basic management of the acute head injury and that it is a factor in lowering the overall mortality.
PLANNING FOR HEAD INJURIES
In planning for the treatment of head injuries, there are general and special considerations. Two of the main requirements of the early stages are essentially general ones. One is good nursing with careful observation of all head injuries both mild and severe, which with attention to the airway and the patient's nutritional needs will lower the mortality significantly. These cases should be considered to be in the same need ofacute observation and management as, for example, the abdominal emergency. The second requirement is a careful, and if necessary repeated, examination to ensure that, particularly in the unconscious patient, other injuries are not overlooked. 30% of head injuries have other injuries elsewhere, and their correct management and order of treatment may decide the issue.
These observations have a general application to all head injuries wherever they are treated, but the 10 % or so of patients who develop intracranial complications, and other patients who at some stage give rise to anxiety, require further discussion. There are cogent reasons for believing that in order to lower the mortality in these complicated cases, they should be transferred wherever possible to a neurosurgical centre. Not only are there several operative complications of intracranial hiematomas, but there are other problems which arise in the acute stage after head injury which may require full neurosurgical facilities. The number of such cases is not prohibitively high;, there are now many neurosurgical centres in the country so that at least in some areas a restricted service of this kind, as in fact is already the case in many instances, should be possible. To be effective, however, there are certain provisos. The surgeon at the peripheral hospital should be able, if he wishes, to transfer a case which is causing him anxiety without delay, even though in some instances no operation or other special measure proves necessary, and he should also be encouraged to send the case early. It is useless to wait until the patient is deeply comatose and the pupils fixed and dilated. Then transport must be easy, and this will, of course, vary considerably with each region. Another important factor in success is that it should be a two-way service and the sending hospital should be able to receive back the case as soon as special treatment is finished; only in this way can a service be maintained on the very limited neurosurgical beds. There are many calls on these beds, but neurosurgical help should be available in the management of head injuries which can have such a high recovery rate and return to a useful working life. Where an Accident Service exists there is much to be said for having the head injury service contained within it. The quicker turnover in general traumatic work allows greater elasticity, and the advantages to the patient with multiple injuries are, of course, immediately apparent.
With the exception of the small group of rapidly developing extradural himatomas previously referred to, where operation by the surgeon on the spot is demanded, and those patients with multiple injuries, head injury patients travel well. In this series 280 patients have been transferred from other hospitals with a mortality in this group of serious injuries of 12 2%.
For those parts of the country where such a regional scheme is impracticable, or where for other reasons such as outlined above, transfer is not possible, or desirable, then the general surgeon has to shoulder the major responsibility in the acute stage. One should consider in the future postgraduate facilities for those surgeons who require further experience in head injury work as part of their general training. It has been suggested that periods of one to three years are required to gain the necessary experience, but I believe that a period of six months in a busy head injury unit, taking part at the same time in the general work of the Accident Service should equip a man with the basic essentials. This means that in some centres at least the neurosurgeon should be able to accept responsibility for all the acute head injuries in his immediate area as well as for the special cases sent in from elsewhere. Such a service would allow for the basic training of the young surgeon and neurosurgeon. It also enables the whole problem to be seen in proportion and, as demonstrated during the war, stimulates research. CONCLUSION It is apparent that the number and mortality of head injuries call for the combined services of the general surgeon and the neurosurgeon, and that by managing many of the difficult cases together, the mortality rate could be lowered. Much can be done with our existing facilities in this way, and in addition young surgeons in their training should have the opportunity of short-term experience in head injury work. The overall mortality of those cases sufficiently severe to be admitted to hospital can be reduced to well under 10 % and even though this may be partly achieved by further attention to intracranial complications, the management of the many extracranial factors will also prove as important.
Mr. John Gillingham (Department of Surgical Neurology, Royal Infirmary, Edinburgh):
Types of Head Injury A clear concept of the pathology of unconsciousness in blunt head injury will ultimately guide us to the proper management of these difficult surgical problems. There is still much to learn about the common mechanisms of fatality in these injuries and the place of surgery in dealing with them. Perhaps it is the insecurity of our knowledge and the uncertainty of our approach to the injured comatose patient that sometimes mean fatal delay in the evacuation of clot or decompression for brain swelling.
In civil practice there are two types of blunt head injury, crush injury in which loss of consciousness is unusual, and the more common and important acceleration or deceleration injury which is usually associated with concussion. Crush injuries are relatively infrequent and they will not be considered further in this discussion.
Acceleration and deceleration injuries are essentially similar in their effect upon the head. In the case of direct injuries, compression distortion of the skull is maximal at the site of the blow, and immediately on the opposite side, there is a tensile type of deformation. If fracture occurs, it may be immediately subjacent to the site of the injury or, because of distortion, some distance from it (Gurdjian and Lissner, 1944) . It is this type of skull distortion, with or without skull fracture, which is responsible for tearing of the middle meningeal vessels, the usual cause of extradural hlmatoma. . Underlying injuries of the cerebral cortex and its blood vessels are dependent on the severity of these deformations, probably from local negative pressure effects, and coup and contre-coup injuries are partly accounted for in this way. The brain substance as a whole is relatively incompressible and therefore subjected to transmitted distortion stresses which, in the more severe injuries, are responsible for the scattered hiemorrhages in the white matter that are occasionally seen at autopsy. However, the common source of brain injury is from rotational and linear acceleration forces which occur when the head is suddenly accelerated or decelerated in space (Holbourn, 1943). As we shall see later, these forces determine direct injury to the brain and its superficial blood vessels, the cortical veins and arteries. Of greater significance is indirect injury to the important basal brain structures, the hypothalamus and basal ganglia, from stretching of the perforating branches of the circle of Willis which occurs as a result of the sudden cerebral displacements of rotational and linear acceleration forces.
The commonest sites of laceration and contusion in acceleration and deceleration injuries are, as one might expect, the inferior surfaces of the frontal lobes and the anterior aspects of the temporal lobes, in the region of the lesser wing of the sphenoid; the result of positive pressure injury in forward rotations and negative pressure injury in backward rotations (Fig. 1) .
The extent and severity of the lesions are, of course, in proportion to the severity of the acceleration injury. Cerebral lacerations of this type, even in severe injury, are seldom more than 1 cm. in depth and, as we know from war experiences of similar superficial penetrating brain wounds, are not in themselves significant as a cause of disturbed consciousness or death. Nevertheless they are important as a potent source of complication in severe head injury, namely subdural hematoma, intracerebral hiematoma, and contusional brain swelling. Subdural and intracerebral bleeding arise usually from torn veins, and to a less extent from tearing of the more robust arteries, at the site of laceration (Fig. 2 ). Another potent, although less common, source of subdural bleeding is from the superior ' . hiematoma on the left. There is a secondary surrounding swelling following deceleration injury mid-brain haemorrhage from unrelieved raised of the head. intracranial pressure from clot. cerebral veins which pass from the supero-medial border of the cerebrum to drain into the sagittal sinus. In acceleration and deceleration injuries they may be suddenly stretched and torn by rotation of the brain within the dura. Once bleeding begins, it is maintained, and indeed hastened, by the high intracranial venous pressure which is associated with impairment of the airway, so often seen in the deeply unconscious patient. Acute subdural himatomas (those which show themselves within hours of injury as opposed to the subacute variety which show themselves days after injury) are caused by severe acceleration or deceleration injuries and are, in our experience, associated with a very high mortality rate in this group of complications. Although in some cases operation for evacuation of clot was performed too late, it seemed that some other major lesion must have been responsible for such grave consequences.
It is said that the lesser wing of the sphenoid by resisting movement of the cerebral hemispheres in this region largely protects the circle of Willis and its important perforating branches to the basal nuclear region of the brain from injury. However, there is clinical and pathological evidence which does not entirely support this view.
For example, Fig. 3 shows a coronal section of the brain of a boy of 5, who succumbed four days after a right parieto-occipital deceleration injury, never having regained consciousness. Severe bilateral frontotemporal lacerations in the neighbourhood of the lesser wing of the sphenoid were present, indicating a severe degree of displacement of the hemispheres at the time of injury. In this section there is hWmorrhagic infarction of the right lentiform nucleus and some surrounding ischemic brain swelling. Perforating branches of the middle and anterior cerebral arteries can be seen extending into the clot and it would seem that this lesion has arisen from stretching and tearing of these vessels during sudden posterior rotation of the hemispheres at the time of injury (cf. Fig. 5 for anatomical distribution of the perforating vessels).
A similar lesion of the basal ganglia, to some extent bilateral, is evident in the following coronal section of the brain of a man of 27 who died twenty-four hours after injury (Fig. 4) . In Further evidence of such vascular lesions and the problems of the acceleration head injury are demonstrated in the following case history.
A man of 63 sustained a severe frontal deceleration injury. He was unconscious from the beginning and showed a left hemiparesis. There was no fracture of the skull. Because of deterioration in his level of consciousness eleven hours later a right carotid angiogram was performed. The cortex of the right hemisphere was seen to be displaced1 cm. from the dura indicating the presence of a subduralhiematoma.
The hwmatoma was evacuated and tom frontal lobe veins, which were the source of bleeding, were coagulated. However, he improved only temporarily, developed a complete left hemiplegia and died four days later. Autopsy showed a thrombosis of the right internal carotid and middle cerebral arteries which arose at the site of origin of the perforating branches of the middle cerebral artery. Early infarctive changes were seen in the territory of the right middle cerebral territory and in the putamen of that side. In addition there was cedema of the heads of both caudate nuclei, especially marked on the right. This patient illustrates the several effects of severe acceleration injury, the fronto-temporal lacerations, the subdural hematoma arising from them, and finally stretch injury of the perforating branches of the middle cerebral artery which in this case probably induced thrombosis of the middle cerebral artery and of the internal carotid artery. No damage of the intima of the internal carotid artery was demonstrated histologically.
There is a striking similarity between the clinical behaviour, and indeed the EEG changes, of the severely head-injured and those suffering from the severe effects of rupture of an anterior communicating aneurysm. In this latter condition at autopsy ischimic lesions in the territory of supply of the perforating branches of the anterior cerebral arteries have been demonstrated, the result of spasm following rupture of the aneurysm (Gillingham and Watson, 1953) . It may well be that interference with these important perforating arteries by stretch and subsequent spasm may help to explain the prolonged disorders of consciousness and the autonomic and metabolic dysfunctions that follow severe acceleration head injury.
Similar lesions of the perforating branches of the posterior cerebral arteries have also been emonstrated in head injury but in our experience they are uncommon.
So much for the immediate pathological changes which follow the sudden cerebral displacements of acceleration injury. Of far greater practical implication are their complications, the hiematomas and cerebral swellings, which are often remediable lesions if dealt with promptly. Although difficult *to recognize in the already unconscious patient, where there has been no lucid interval, knowledge of the pathological factors involved in the gradual cerebral displacements, which are associated with these expanding lesions, clarify a somewhat confused clinical picture. Fig. 5 , for example, shows a coronal section of the brain of a patient who died of a subdural hematoma. There is gross lateral displacement of the brain from clot. Traction upon the perforating branches of the anterior cerebral arteries causes progressive ischkmia of the hypothalamus. In the case of a patient already recovered from concussion, these vascular traction displacement effects lead to headache and increasing drowsiness. When there has been no lucid interval, they lead to increasing restlessness with increasing inaccessibility, cuiminatingin coma. Traction upon the lateral group of perforating vessels from the middle cerebral artery, which supplies the internal capsule, leads to an increasing contralateral hemiparesis.
In addition to lateral displacement, there is an attempt on the part of the brain to make further room for itself in its closed box. At the tentorial hiatus there occurs further displacement. To accommodate the increasing volume within the supratentorial compartment of the skull the mid-brain moves downwards, and at its lateral border, the hippocampal gyrus of the temporal lobe herniates downwards between it and the edge of the tentorium. At the same time the mid-brain is pushed across and the cerebral peduncle may be pressed against the opposite edge of the tentorium, with consequent hemiparesis on the same side as the clot. Increasing herniation of the hippocampal gyrus stretches the III cranial nerve which lies below it, with dilatation of the pupil so characteristically seen in the late stages of increased intracranial pressure from rapidly expanding unilateral supratentorial lesions.
As the mid-brain is displaced downwards, its tiny vessels of supply, which arise from the basilar artery and its short circumferential branches, become progressively stretched. The artery is held up by its posterior cerebral branches over the edges of the tentorium and by the posterior communicating arteries, and is unable to follow the downward movement of the mid-brain (Blackwood and Dott, 1952) . Resulting ischemia of the mid-brain causes further impairment of consciousness. Finally, as ischaemia progresses, decerebrate rigidity appears and, with infarction of the mid-brain, a fatal outcome soon follows (Fig. 2 ).
It has been our practice over the past two years, following the removal of intracranial clot, and with the head still open, to correct these displacements by the rapid and forcible injection of approximately 100 c.c. of saline into the lumbar theca. As the tentorial herniation is reduced, there is often a sudden lessening of resistance to injection and usually an immediate improvement in the condition of the patient (Alexander and Dott, 1952) .
With the recognition of such displacements from clot or swelling, it can be seen that a good deal depends upon their speed of formation and this dictates the urgency for their relief.
From our present knowledge of the pathology of head injury, it is probable that the direct lesions of the cerebral substance are not fatal, and their complications, the hematomas and contusional swelling, with the displacements and impactions which arise from them, are all remediable lesions if dealt with promptly. Indirect forms of injury, ischmmic damage of the hypothalamus and basal brain structures from sudden stretching of their vessels during acceleration injury, are associated with disturbances of consciousness, autonomic and metabolic dysfunction. When severe, they are seldom amenable to treatment, and in our present state of knowledge, usually fatal.
The adequate care of the head-injured is dependent, therefore, upon a lively appreciation of the clinical picture which results from the sudden displacements of injury in the first instance, and the gradual displacements of its complications in the second. I would like to express my thanks to Professor Norman Dott for his generous help with the correction of the manuscripts of this paper and for the use of the illustration in Fig. 5 . Miss Diana J. K. Beck (Neurosurgical Department, Middlesex Hospital, London):
The Operative Treatment of Head Injuries Cerebrospinal rhinorrheea.-Before coming to the main subject of my remarks, the traumatic intracranial hvmorrhages, I should like to say something about cerebrospinal rhinorrhoea. This may be of transient duration and so escape notice, or it may only appear as the result of ill-advised and incomplete operations on patients with a severe closed head-injury, associated with a fracture extending into the para-nasal air sinuses. This is exemplified by a child of 91 who came under my care two and a half years ago, six weeks after her admission, unconscious, to another hospital. X-rays showed an extensive vertical fracture into the ethmoidal region (Fig. 1, A that night blood clot and brain Were found extruding through the fracture line. Loose bone fragments were removed and the coronal wound closed. Next day, cerebrospinal fluid was escaping from both nostrils. Her course after operation was unsatisfactory and she steadily deteriorated. Six weeks after the accident she was emaciated, excitable, restless, irritable, doubly incontinent and grossly demented. Speech was restricted to expletives. Except for a right hemianopia, abnormal neurological signs were insignificant. She had bed-sores and severe contracture deformities of the lower limbs, in which there were no spontaneous movements (Fig. 2 X-rays of the skull showed large bilateral frontal aerocceles and a spontaneous ventriculogram (Fig. 3) . She was fit for operation ten days after admission, i.e. nearly eight weeks after the accident.
Cortex, 1 mm. thick, was found enclosing large collections of air in the frontal lobes, and when these and disintegrated brain were removed, i.t appeared that there was no brain tissue in the anterior cranial fossa (Fig. 4) . Dural tears extending to both ethmoidal regions and overlying the fractures were repaired with fascia lata. I Two and a half weeks later she was up playing with toys, feeding herself and recognizing pictures of well-known public figures. She is now at a school for the physically handicapped, superficially alert, good-tempered in her home, able to read well but without ability to retain for long the content (Fig. 5 ). She will eventually need institutional care for she is in some ways like an individual who has had a bilateral frontal lobectomy. haemorrhages, the death-rate from extradural haemorrhage should still be 50 % and that from subdural hiemorrhage 60%. Lewin (1949) and James and Turner (1951) have all recently drawn attention to this sorry state of affairs. I do not know the figures for intracerebral himorrhages due to trauma, but I am sure that all need not die.
In many patients there are hkmorrhages at more than one of these sites: shock and injuries elsewhere may make their recognition extremely difficult.
The classical picture of extradural hamorrhage has perhaps made too deep an impression on the minds of surgeons for, whilst rapidly developing coma following the lucid interval that succeeds transient loss of consciousness is common in these cases, in many the clarity of the picture is blurred by coincident injury to the brain or elsewhere. I have had several cases of extradural heemorrhage in children. One, a child of 5, showed the classical clinical picture of concussion, lucid interval and coma. After a 15-foot fall she was dazed for a few seconds: her unaccustomed quietness caused her father to bring the child up to London. During the hour's journey by ambulance she developed a right hemiplegia and became completely unconscious. On arrival at the Middlesex Hospital she was comatose: she had widely dilated and inactive pupils and absent corneal reflexes. She had a complete right hemiplegia. There was a soft diffuse swelling in the left temporal region-a very important sign.
A large left extradural clot was immediately evacuated under local anesthesia. Bleeding was From veins emptying into the superior longitudinal sinus and its escape through a wide fracture had acted as a safety valve. She talked normally and moved her right limbs whilst still on the operating table.
Extradural hoemorrhage may be of such extreme urgency that every surgeon in the country must know how to deal with it.
It is customary to divide subdural himatomata into acute and chronic varieties and this is sound, for their etiology, development and treatment are so different.
The acute variety is usually associated with a fracture and with more or less extensive brain laceration. Most of the patients are unconscious from the time of the accident. The clinical picture is one of rapidly increasing intracranial pressure, with inconstant neurological signs over the first twenty-four hours. Restlessness and increasing drowsiness should arouse suspicions and are reasons for immediate operation, if there are any localizing signs. Coma after a period of variable lucidity is a definite indication for operation. As is obvious, it is impossible to distinguish some of these cases from those of extradural haemorrhage. In chronic subdural hematoma there may be a history of momentary dazing after a blow, often so mild as to be forgotten, on the front or back of the head either in the home, at work or at play. The symptoms vary greatly and may fluctuate widely. In general they are those of raised intracranial pressure: headache is variable, drowsiness is conspicuous but it is to be emphasized that the patient may become completely alert and as quickly relapse again into coma. Mental confusion is very important as are personality changes. In some there is mild and often transitory weakness of limbs.
A building contractor aged 60 years had for six months felt very tired. Five days before admission he became unsteady in movement, showed fluctuating aphasia and confusion, was incontinent on one occasion, and for two days exhibited fluctuating drowsiness. He was regarded as having a malignant intracranial tumour: he had a moderately severe aphasia, a moderate right hemiplegia and mild papillcedema. After arteriography, hemiplegia became complete: he had a right hemianopia and speech was limited to "No". The arteriograms showed unequivocal evidence of a large left subdural himatoma. A solid clot bounded by a thick membrane was found on making the usual burrholes and the need to turn an osteoplastic flap for its removal seven days later was expected.
Sometimes these cases of chronic subdural haematoma become a matter of great urgency. A Polish kitchen-porter, aged 35, was admitted drunk on New Year's Eve, 1948. He had a small left temporal stab wound. Mild right-sided signs disappeared in four days. There was a history of dragging the right leg for two months. When he was readmitted three weeks later with headache, drowsiness, confusion and weakness of the left arm, he was found to have a strongly positive Wassermann reaction. Whilst under investigation he became suddenly extremely ill: when I was called in he was comatose, had Cheyne-Stokes respiration and inactive and widely dilated pupils. The left limbs were paralysed and flaccid, the right spastic.
The evacuation of a large left subdural hamatoma through burr-holes resulted in recovery of consciousness and power on the table.
The necessary operative procedure is to make bilateral parietal and frontal burr-holes in the first place: these must be bilateral because the hkmatomata are often and unexpectedly found on both sides and because, as in the case just cited, the haematoma may be on the side other than that suggested by the clinical findings. The association of subdural hiematoma with an intracerebral clot is well illustrated by the case of an Irish bar-tender, aged 35 years (Beck, 1953) . He had been discharged from the Royal Navy in 1944 as he was said to be psychotic and because he had a high blood pressure. A pugnacious man, he had collapsed going home one night: in spite of an amnesic period of some hours he insisted on going to work next day-when he again collapsed. On admission to the Middlesex Hospital he Section of Surgery 875 Proceedings of the Royal Soieity of Medicine was febrile, conscious, but grossly confused, with slurred speech. He had a stiff neck, a moderate right hemiplegia and bilateral plantar extensor reflexes. He was incontinent and his cerebrospina fluid was bloody. His blood Wassermann reaction was positive. He was a very ill-looking cyanosed man whose attention was difficult to hold. He had bilateral papilkedema of two dioptrics and apraxia of a moderately weak right arm.
Arteriography suggested that both an intracerebral and subdural haematoma were present. Al operation a solid subdural clot 3 cm. thick was removed from the left fronto-temporal-parietal regior and then the frontal intracerebral clot was seen emerging from a ragged tear in the left inferioi frontal gyrus: this clot was removed from a cavity measuring 5 X 4 X 3 cm.
He made an interrupted recovery and was waLking five miles two months later. He has beer readmitted on two subsequent occasions in status epilepticus after ding bouts.
An intracerebral clot may occur as the result of trauma, or may be the cause of an accident. A woman of 60 years fell down some church steps and was found almost unconscious and smelling of alcohol. On admission to the Middlesex Hospital her left pupil was larger than the right and she was stuporous, restless and incontinent. During the next two weeks she was confused but there were no localizing neurological signs. Then she developed expressive and receptive aphasia, togethei with right-sided neurological signs. X-rays had revealed no fracture, but arteriography demonstrated a space-occupying lesion in the left temporal lobe, which proved at operation to be a solid intracerebral clot. She never at any time had a raised blood pressure and made a complete recovery.
The traumatic himorrhages within the skull are of immense importance because so many occui after the patient has recovered from the early effects of a head-injury; these patients should not die, They do so in their homes and in hospital and we take what comfort we can when the pathologist tells us that there were small brain-stem hemorrhages. These may well be the late result of tentorial herniation in the presence of a blood clot that we should have removed. There is no room foi complacency in any of us, for neurosurgeons miss these lesions too-and we can best diminish the death-rate from this cause by careful examination and re-examination of the patient and prompt and appropriate surgery.
